SUMMARY A male with mitochondrial myopathy, encephalopathy, lactic acidemia, and strokelike episodes is reported. He had also recurrent episodes of ileus. Muscle biopsy revealed ragged-red fibres. The cytochemistry of cytochrome c oxidase (CCO) showed scattered nonstained fibres, while all muscle fibres were heavily stained by immunocytochemistry using CCO antibody. These findings suggest that partical CCO deficiency may be present in the skeletal muscles of the patient. NADH cytochrome c reductase in the patient's muscle mitochondria was low compared with normal controls (about 26%), although succinate cytochrome c reductase was normal. Coenzyme Q1O administration (90mg/day) did not improve CSF lactate levels, but did decrease plasma lactate levels. His muscle weakness slightly improved.
Accepted 8 May 1987 Case report
The patient was a 22 year old male without a relevant past or family history except that his mother had undergone an operation for meningioma. The patient showed normal development until 15 years of age. He presented with severe headache and vomiting on 18 May 1979, which continued for 2 hours, and vomiting accompanied by left hemianopsia on the next day. He was admitted to a local hospital. CT scans were normal on admission, but the headache contined for one week. Tremulous movements of extremities and trunk, and loss of consciousness were observed during hospitalisation. CT scan on 25 May revealed a low density area in the right occipital region (fig la), which had enlarged by 8 June (fig lb) . A diagnosis of cerebral infarction of the right occipital lobe was made. Electroencephalograms (EEG) in March, 1980 showed paroxysmal high voltage slow waves but no spikes. As the patient developed a headache on the left side, right hemianopsia, and gait disturbance, he was admitted to Sumitomo Besshi Hospital on 9 April 1980. CT scans showed a low density area in the right occipital lobe on admission, and in the left occipital region 5 Blood analysis on admission showed normal protein, glucose, electrolytes, complete blood counts, erythrocyte sedimentation rate, BUN, phosphate, free fatty acid, vitamin B, ammonia, CK, GOT, GPT, and LDH levels. Blood gas analysis was normal. Thyroid and parathyroid functions were normal. Resting and fasting early morning levels of lactate and pyruvate were elevated to 42 mmol/l (normal: 0 90 ± 0 50 mmol/l, n = 20, mean + SD) and 135-2 gmol/l (normal: 45-4 + 22-7 pmol/l, n = 20), respectively). A marked increase in lactate was noted in mild exercise tolerance tests.
No abnormalities were observed in lactate or pyruvate level in a 75 g glucose tolerance test. Lactate and pyruvate levels in the CSF were 4-0 mmol/l (normal: 145 + 034mmol/1, n = 20) and 1284gmol/I (normal: 1056 ± 15 9 umol/l, n = 20), respectively, the former being significantly elevated. Alanine levels in the CSF and plasma were 49 and 455 9 mmol/l, respectively, (normal: 31 9 + / 69 mmol/l, n = 11 and 373 + 90mmol/l, n = 19), being slightly elevated in the CSF. Protein and IgG levels in the CSF were slightly elevated (60 and 9 5 mg/dl, respectively). Folate levels in the CSF and serum were normal at 16 9 and 1 9 ng/ml, respectively (normal: 16 3 + 3 3 ng/ml, n = 9 and 4-6 + 20 ng/ml, n = 34). Ragged-red fibres were observed by modified Gomori-trichrome stain (about 7%). The cytochemistry of CCO showed scattered nonstained muscle fibres (about 6%) although all fibres were heavily stained with CCO antibody (fig 2) . Nonstained CCO muscle fibres were found in both type I and II fibres, and also in normally stained fibres with the other stains and without ragged-red fibres (fig 2) . Electron microscopy showed abnormal accumulation of mitochondria in the subsarcolemmal space and giant mitochondria containing osmophilic granules in the matrix (fig 3) . Rotenone sensitive NADH cytochrome c oxidase activity was lower than that in the controls (26%). The other mitochondrial enzyme activities were normal (table 1) .
Clinical course and adninistration of CoQ10
Mild ileus occurred on the second hospital day but was soon relieved. Although lactate and pyruvate levels gradually decreased after ad2nission, administration of CoQ1O was started on 22 May at 30 mg/day and the dose was increased to 60mg/day 10 days later. On 19 June, plasma and CSF lactate levels and plasma alanine level increased to 4 9 and 5 1 mmol/l and 772 mmol/l, respectively. On 27 June, he was temporarily allowed to go home, but on return to the hospital he complained of weakness of the right hand. 
